Objective. To examine the relationship between practices' reported use of patientcentered medical home (PCMH) processes and patients' perceptions of their care experience. Data Source. Primary survey data from 393 physician practices and 1,304 patients receiving care in those practices. Study Design. This is an observational, cross-sectional study. Using standard ordinary least-squares and a sample selection model, we estimated the association between patients' care experience and the use of PCMH processes in the practices where they receive care. Data Collection. We linked data from a nationally representative survey of individuals with chronic disease and two nationally representative surveys of physician practices. Principal Findings. We found that practices' use of PCMH processes was not associated with patient experience after controlling for sample selection as well as practice and patient characteristics. Conclusions. In our study, which was large, but somewhat limited in its measures of the PCMH and of patient experience, we found no association between PCMH processes and patient experience. The continued accumulation of evidence related to the possibilities of the PCMH, how PCMH is measured, and how the impact of PCMH is gauged provides important information for health care decision makers. Key Words. Patient-centered medical home, patient care experience, primary care, chronic disease The U.S. health care system exhibits substantial gaps between current practices and optimal care. These gaps have been associated with preventable deaths, morbidity, cost, and consumer dissatisfaction
ies, for example, suggest that medical homes are associated with increased utilization of preventive services (Gill et al. 2005; Ferrante et al. 2010; Jaen et al. 2010 ) and decreased hospitalizations and emergency room visits (Palfrey et al. 2004; Gill et al. 2005; Martin et al. 2007; Cooley et al. 2009; Rankin et al. 2009; Roby et al. 2010) . Others have also identified improvements in quality (Rankin et al. 2009; Reid et al. 2009 Reid et al. , 2010 Jaen et al. 2010 ) and reduced clinician burnout (Reid et al. 2009 (Reid et al. , 2010 . However, the relationship between PCMH and patients' care experience has received less research attention, despite the fact that the PCMH model places both practical and philosophical emphasis on patient-centered care. The limited existing research in this area has produced mixed findings. While some studies have found an association between the PCMH and improved patient experience, others have found that patients have had negative or no significant changes in experiences after PCMH implementation (DeVoe et al. 2008; Reid et al. 2009 Reid et al. , 2010 Jaen et al. 2010) .
This study examines the relationship between the degree to which physician practices use PCMH processes and patients' perceptions of the care experience in those practices. Previous related studies have been limited to single-source survey data (such as the Medical Expenditure Panel Survey), single health systems, or practices that had self-selected into a PCMH demonstration project. Our study attempts to address some of these limitations by using a large novel dataset that links responses from a national survey of individuals with chronic disease to two independently administered national surveys of physician practices. Furthermore, this dataset allows us to analyze the association between PCMH processes and patient experience across a large number of diverse practices. A recent paper issued by the Agency for Healthcare Research and Quality ([AHRQ] AHRQ 2011) suggested that, instead of evaluating PCMH implementation within a small set of practices with a large number of patients at each practice, researchers should instead use data from across multiple practices with fewer patients in each practice (AHRQ 2011) . Our dataset is uniquely structured to do that. Using this dataset, we address the following research question: Do patients who receive care in physician practices that use more PCMH processes report better care experiences, conditional on other patient and practice characteristics?
PCMH AND PATIENT EXPERIENCE
The concept of patient experience, as contrasted to the more generic "patient satisfaction," pertains to how patients perceive specific aspects of the care they receive from their provider. In contrast to patient satisfaction, patient experience is thought to be a more useful indicator of quality because it provides a clear basis for actionable improvements ( Jenkinson, Coulter, and Bruster 2002) . We focus on three aspects of patient experience: interpersonal exchange, treatment goal setting, and out-of-office contact.
Interpersonal Exchange
Under the basic principles of the PCMH, patients actively participate in decision making and physicians seek feedback to ensure patients' expectations are being met. Positive interpersonal exchange occurs when providers spend time listening to patients, develop whole-person knowledge, explain things clearly, and provide the kinds of information each patient wants. Such experiences can establish a supportive context for patients to shift from the traditional passive role to one where they participate more actively in their health care (Stewart 1995; Blanquicett et al. 2007) . Empirical evidence suggests that highquality physician communication with patients has been linked to higher levels of patient adherence to treatment plans, improved self-management of disease, greater recall of important treatment information, and improved mental and physical health status (Roter, Hall, and Aoki 2002; Travaline, Ruchinskas, and D'Alonzo 2005; Ratanawongsa et al. 2008) .
Treatment Goal Setting
Treatment goal setting involves joint physician-patient decision making to develop clear and agreed-upon care plans that specifically incorporate preferences of both physicians and patients. The nature and extent of patients' involvement in decision making about their care plan can affect patients' perceptions of their role in their health and health care, their attitude towards this role, and their confidence to successfully perform the required behaviors to achieve better health.
Out-of-Office Contact
Under the PCMH principles, enhanced access to care should be available through new options for communication between patients, their personal physician, and practice staff, including those that link providers and patients outside of the traditional office visit. For example, e-mail communication has been found to be a more convenient form of communication that increases satisfaction among patients (Leong et al. 2005; Rosen and Kwoh 2007; Stalberg et al. 2008; Ye et al. 2010) . The importance of out-of-office contact is supported by the fact that approximately one-fifth of U.S. adults reported that they do not get "enough time" with their physician during an office visit (Kaiser Family Foundation 2005) and almost half of them said that they had difficulty in understanding instructions they received from the physician's office (The Commonwealth Fund 2002) . Extending physician-patient communication beyond the traditional office visit may provide opportunities to impart and develop patients' knowledge, skills, understanding, and confidence in their role as active participants in their own care.
METHODS

Data
The study group was obtained by merging three datasets: (1) the Aligning Forces for Quality Consumer Survey (AF4QCS), (2) the 2nd National Survey of because NHIS has achieved a 90 percent response rate and thus is arguably less likely to be subject to nonresponse bias. We found negligible differences between our respondents and the comparable NHIS sample on demographic characteristics and prevalence of chronic conditions. For example, 49.6 percent of our weighted sample was male compared to 48.3 percent in the NHIS. Similarly, 27.4 percent of our weighted sample had hypertension compared to 27.1 percent of the NHIS sample. NSPO2 was a nationally representative sample of large physician practices funded by the RWJF that was conducted from March 2006 to March 2007. Practices were included in the sample if they had 20 or more physicians and were primary care, single-specialty cardiology, endocrinology, or pulmonology, or multispecialty practices with significant numbers of physicians in these specialties. Five hundred thirty-eight practices responded to this survey; the overall response rate was 60.3 percent. NSSMPP, also funded by RWJF, was a nationally representative sample of small and medium sized physician practices that included oversamples in the AF4Q communities. NSSMPP was conducted from July 2007 to March 2009. Practices were included in the survey if they had between 1 and 19 physicians in the same practice types as NSPO2. The final sample size for this survey was 1,809 practices. The overall adjusted response rate was 63.9 percent.
Both NSSMPP and NSPO2 were 40-minute telephone interviews with a practice leader, such as the highest ranking physician or a nonphysician administrator in the practice and included questions related to practices' use of key processes and structures such as information technology, care management processes, and provision of preventive care services. Details related to NSPO and NSSMPP can be found in Rittenhouse et al. (2008 Rittenhouse et al. ( , 2011 , respectively.
Because the three surveys were conducted independently, it was necessary to merge consumer survey responses with the physician practice information. At the end of the AF4QCS, respondents were asked the name of the doctor that they saw most frequently, the name of the group or clinic that the doctor belonged to, and the city and state in which the doctor (or group/clinic) was located. These answers were used to match AF4QCS respondents to physician survey respondents. The final matching was performed based on conservative matching rules by a trained research assistant. The AF4QCS respondents correctly matched to a primary care or multispecialty practice in the physician surveys were retained in the dataset.
About 1,304 consumers in the AF4QCS (16 percent of all respondents) were matched to 393 physician practices in either NSSMPP or NSPO2; 872 (66.9 percent) of the consumer matches were to practices participating in NSSMPP. Matched respondents were more likely to be white, male, highincome, and better educated. It is important to note, therefore, that our sample should be considered a study group rather than a nationally representative sample. Respondents remained unmatched for two specific reasons. First, a practice reported by an AF4QCS respondent may not have been surveyed in NSSMPP or NSPO2. This type of nonmatch represented the majority (roughly 65 percent) of nonmatches. Our sample also includes more mediumsized practices, primary care practices, and practices with a higher proportion of Medicaid and uninsured patients than the full sample of practices. Accordingly, our sample should be considered as a study group. Second, a respondent may not have provided useful physician practice information or refused to answer the questions. These types of nonmatches represented a minority (roughly 35 percent), but still significant proportion of the nonmatches. We employed a selection model (explained below) that attempted to correct for the potential bias due to systematic nonmatches.
Dependent Variables
Our study examined three measures of patient care experience: (1) interpersonal exchange, (2) treatment goal setting, and (3) out-of-office contact. These measures of patient experience were based on nine survey items related to patients' interactions with their physician during and outside of care visits over the past 6-12 months. The specific items can be found in Appendix S1. These items have been used in previous studies of patients' perceptions of the care experience. The interpersonal exchange measure captures the quality of interpersonal exchange during office visits; for example, whether the physician explains things clearly and spends enough time with the patient (Hays et al. 1999) . Treatment goal setting is an indicator of collaboration between physicians and patients when establishing care plans (Glasgow et al. 2005; Strouse et al. 2009 ). Out-of-office contact represents contact by physicians through phone, mail, or e-mail, outside of the office visit (Albright et al. 1999; Freeman, Sullivan & Company 1999; Wasserman et al. 2001) .
Responses to these nine items were subjected to a confirmatory factor analysis to assess whether they constituted distinct dimensions of the patient experience. Factor analysis results supported a three-factor solution consistent with the three theoretical dimensions of patient care experience (Bentler and Bonett 1980; Browne and Cudeck 1993) . Accordingly, three scales were constructed by averaging the scores for the three relevant items in each factor. All items were scored such that higher scores reflected more positive patient experience. A number of alternative approaches to calculating these variables were also considered. For example, we made each of the individual items binary and calculated the average of those items. We also calculated factor scores, but because the factor loadings were nearly identical the factor score was essentially the same as the simple mean. The results were robust to different calculation schemes.
Patient-Centered Medical Home Index
The main independent variable is the PCMH Index, which measures the use of specific PCMH processes. This index is comprised of four subindices that measure 4 of 7 principles of the PCMH model, which were combined to form a single index. These subindices are created using the same approach as previous studies (Rittenhouse et al. 2008 (Rittenhouse et al. , 2011 and include the following: physician-directed medical practice, coordination and integration, quality and safety, and enhanced access. The specific components are outlined in Appendix S2.
The PCMH Index was calculated as the summation of the four subindex scores after they were standardized on a 0-1 scale (ranging from 0 to 4). Practices with 1-2 physicians were not asked about primary care teams, so the Patient-Centered Medical HomePCMH Index ranged from 0 to 3 for those practices. Therefore, the PCMH Index for those practices was calculated as a percent of the total possible points for that practice and multiplied by 4. To check the sensitivity of the results to different calculation techniques, we also calculated the PCMH Index by adding the total points in each subindex (ranging from 0 to 17) without standardizing. Results were very similar using both approaches.
It is important to emphasize that our PCMH Index is not intended to represent PCMH as an integrated system of care, but rather a measure of the extent to which physician practices use processes associated with the PCMH model. The measure makes no assumptions about the relationship among these processes, the order in which they are adopted and implemented, or the relative importance of the process to the PCMH model of care.
Covariates
We also included a number of practice-level and patient-level covariates that we believe, based on the literature and theory, were likely associated with both being in a practice with more PCMH processes and perceiving a better care experience. The variable specifications for the patient-level and practice-level control variables are shown in Table 1 .
Practice-Level Covariates. We included three variables that capture characteristics of the physician practices where patients receive their care, including practice size, primary care versus multispecialty practices, the ownership status of the practice, and the proportion of revenue that came from patients that had either Medicaid or were uninsured. Each of these variables likely affects the type and level of resources available as well as the interest and willingness to implement PCMH processes (Rittenhouse et al. 2008; Goldberg and Kuzel, 2010; Rittenhouse et al. 2011) . Furthermore, patients at practices with different levels of practice-level covariates are also likely to have different care experiences (Rodriguez et al. 2009 ).
Patient-Level Covariates. Three categories of patient-level control variables were incorporated in this study: socio-demographics, health status, and exposure to health care provider. Four socio-demographic variables included race, age, education, and income. Health status was measured by the presence any of five chronic conditions (diabetes, hypertension, heart disease, asthma, and depression). Measures of respondents' exposure to their current provider included the number of provider visits over a 3-month period and whether the respondent switched providers over the past year. We included patient-level characteristics because they may be associated with being in a 
ANALYTICAL MODEL
Baseline Analysis
As a baseline analysis, we estimated a linear regression model with the following specification:
where i and j index patients and physician practices, respectively. The outcome variable on the left-hand side measures (a particular aspect of) the patient experience. Our key explanatory variable is PCMH. There are K patient-level and N practice-level covariates (X's and Z's) included, corresponding to the same number of parameters. The stochastic term e represents unobserved patient and practice characteristics. We estimated the model using ordinary least-squares (OLS) with robust standard errors clustered at the level of physician practices.
Sample Selection
Because many patients could not be matched to a practice in the physician surveys, there was a potential concern about sample selection bias, as the patients who gave usable physician information may systematically differ from those who failed to do so. If such (unobserved) systematic differences were correlated with patient experience, our regression coefficients from OLS would be biased and inconsistent. To address this potential problem, we adopted the selection model proposed by Heckman (1979) . Our motivation for using the model was two-fold. First, an initial comparison showed that the average experience measures of the patients included in the final sample were higher than patients who responded to the survey but were not matched to a NSSMPP or NSPO2 practice. Second, the potential effects of the PCMH on the experience of all the patients in the consumer survey (not just the study group) were of interest in this case. Without correcting for the possible selection bias, our conclusion from the model cannot be generalized beyond the study group.
The Heckman approach extended our baseline model to include the following selection equation:
where S is a binary variable indicating whether the patient was in the final study group. There are M predicting variables (W's) in the equation, including patient-level characteristics from the main equation (1) including age, race, income, and education. F (.) is the standard normal cumulative distribution function. Equations (1) and (2) are estimated sequentially by the standard two-step procedure (Heckman 1979) , with adjusted standard errors. Because the predicting variables were also used in the main equation, the selection model presented here relies solely on the normality assumption for identification.
In an alternative specification, we also used additional exclusion restrictions as "selection instruments." 2 Four variables were created from the data and used as exclusion restrictions in the first-stage equation of our selection model. We used three dummy variables (1 = nonmissing, 0 = missing) measuring an individual's tendency and accuracy of reporting potentially sensitive personal information, including (1) working e-mail address, (2) street address, and (3) reference contact that could be used to locate the respondents for a follow-up survey. We also included another variable indicating the general missingness patterns in the responses, counting the frequency (ranging from 0-7) of missing and "don't know" among the following variables: income, having a regular physician, diagnosis of diabetes, diagnosis of heart disease, diagnosis of hypertension, diagnosis of asthma, and diagnosis of depression. The regressors in this selection equation (first stage) were jointly significant, indicating that our first-stage model had overall explanatory power for the selection mechanism. Also, two of the variables serving as exclusion restrictions (count of missing values and missing follow-up references) were individually significant, indicating that our "selection instruments" were operational (Madden 2008) . However, since the validity of those exclusion restrictions cannot be easily checked and results across both selection models were nearly identical, we chose to present the version without them.
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RESULTS
Multivariate Regression Results
Table 2 presents multivariate regression results for the relationship between the use of PCMH processes and the three measures of patient experience. Based on the estimated coefficients, the use of PCMH processes was not significantly associated with any of the three measures of patient experience. Results are discussed for the OLS model, while the selection model (Table 3) was considered as a secondary specification. The results from the two models 
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were similar. Associations between patient experience and each of the practice-level and patient-level covariates are discussed below.
Interpersonal Exchange. Patients were significantly more likely to express positive perceptions of their interpersonal exchange with providers if the practice in which they received care was jointlyowned by physicians and a hospital compared to those in a purely physician-owned practice. Individuals who had higher levels of education and income were more likely to hold positive perceptions of the quality of interpersonal exchange while Hispanic patients, those with more provider visits, and those who recently switched providers were less likely to hold positive perceptions.
Treatment Goal Setting. No practice characteristics were significantly associated with patients' perceptions of the quality of treatment goal setting with their providers. Patients who had diabetes were more likely to perceive higher quality treatment goal setting experiences with their physicians. However, patients who recently switched physicians were less likely to positively view the treatment goal setting experience with providers.
Out-of-Office Contact. No practice characteristics were associated with patients' perceptions of out-of-office contact with providers. Individuals who were older, black, who had diabetes, heart disease, or asthma, and who had more provider visits in the past year were more likely to hold positive views of outof-office contact with their providers.
Joint Significance of Grouped Covariates. As shown in the main results (Table 2) , the majority of the covariates were not significant individually and there was no clear pattern. To address our concern for the overall explanatory power of the model, we combined patient-level and the practice-level covariates into three groups and tested the joint significance of the grouped variables. The three groups were the following: (1) patient socio-demographic characteristics (i.e., age, race, income, and education); (2) patient health status (i.e., the five chronic illness indicators); and (3) physician practice characteristics (other than the PCMH Index). The results are presented in Table 4 . Both practice and patient characteristics were jointly associated with a number of the patient 2286 HSR: Health Services Research 47:6 (December 2012) care experience variables, even if many of the individual variables were not significant.
DISCUSSION
Despite the importance of patient-centered care in the PCMH model, relatively little research has assessed the care experienced by patients in practices conforming to the PCMH model. We find that, after accounting for sample selection bias and controlling for patient and practice characteristics, greater use of PCMH processes was not associated with our measures of patient experience. We believe that there are five possible explanations for the lack of association. First, our measure includes a large number of processes necessary, but not sufficient, for the full implementation of the PCMH model. These processes correspond to four of the seven PCMH principles and exclude important aspects of patient-centered care such as having a personal physician or whole-person care that, if measured, might impact patient experience. Some of the processes that we measured may not have a strong impact on the elements of patient experience included in our study. For example, whereas the use of patient registries is an important component of the PCMH model, patients are unlikely to be aware of such registries or to understand their use. The use of registries and other "back office" components of the PCMH model will influence patients' care experience only to the extent that the use of these components contributes to, or distracts from, the delivery of patientcentered care. Furthermore, our measures of the four PCMH principles are comprehensive but not complete. For example, our measures of enhanced access are limited to only two processes and do not include a measure of afterhours care. 
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Second, most practices we surveyed were not explicitly attempting to become a PCMH and used relatively few of the measured PCMH processes; none had implemented the full complement. It is plausible that the impact of the PCMH may not be felt by patients until practices are closer to full implementation of the model, and that implementation of the whole is more than the sum of its parts. The holistic view of the PCMH would suggest that until the PCMH is fully integrated as a system of care in a physician practices, measureable results at the patient level may be limited.
Third, we estimated essentially a contemporaneous relationship between the PCMH Index and patient care experience. However, it may be the case that PCMH processes have a lagged effect on patient experience. It may take time for measureable results to be detected. For example, as practices begin to incorporate electronic health records and change provider roles and workflows, these changes may initially increase wait times and provider frustration and have a mixed impact on the patient experience. Related to the timing of the data collection, it is worth noting that some of the physician survey data was collected after some of the consumer survey data. To the extent that the PCMH processes were undertaken by the practice after a patient's data was collected, the timing of the surveys may contribute to the null findings.
Fourth, another potential explanation is that we may not have a large enough sample size to estimate small effects of PCMH on patient experience. Because the dependent variables and the PCMH Index are aggregates from ordinal scales, it is hard to know a priori what the effect size might be. Therefore, it is difficult to assess whether power is an important explanation for the lack of statistically significant findings. However, our sample size is similar to or larger than other studies that have investigated the relationship between PCMH and patient experience. We believe that our sample, combined with the detailed information of PCMH processes, is already an improvement over previous studies in terms of data.
Finally, it is possible that the PCMH model may not actually have an association with patient experience. Patient experience is a complex, multidimensional concept driven by an array of individual and environmental influences that the PCMH model, or any practice model, may not be able to address (Stevens and Shi 2003; Rodriguez et al. 2009 ). These influences are likely to be varied and vast, including patient characteristics that cannot be easily measured such as prior expectations, preferences, attitudes, and available resources that may be in place before a patient ever interacts with a provider. Therefore, patient experience may be difficult to impact, given that providers may have limited interaction with patients and lack control over outside or prior factors that may shape expectations, preferences, and attitudes. Although the PCMH aims to transform the nature of the physicianpatient relationship, it is not yet known whether patients will become more active in their care or change their expectations of the care encounter with their providers under the PCMH.
Our results raise a number of questions and considerations. First, many of the existing measures of the PCMH illustrate an important conceptual question: Is PCMH more than the sum of its parts? PCMH is a holistic model. However, in practice, the model can be operationalized as a collection of processes and changes. It is unclear at what point a practice might cross over from having a number of PCMH processes to becoming a "PCMH" that might begin to significantly affect patient experience. Also, our findings raise an important question about how the impact of the PCMH might be measured. We find that contemporaneous measures of patient experience are not associated with the use of PCMH processes. This does not mean that patient experience is not important, but it does suggest the need for more thinking about how and when to measure the impact of PCMH. As criteria are developed to gauge PCMH implementation and its impact, decision makers should consider the complex associations between particular aspects of the model, multiple important outcomes, and time.
Finally, despite the fact that we did not find a statistically significant association between the use of PCMH processes and patient experience, patient-centeredness remains a foundational concept underlying the PCMH model. Our results do suggest that practices should execute the model with close attention to enhancing the experience of patients. Furthermore, policy may also have to include incentives for patients to assume a more active role in their care in addition to supporting physician payment reform.
LIMITATIONS
Our study has important limitations. The study group that we used may not be representative of a given population of patients or practices. The matching of patients and practices was incidental, and we were able to match only a small proportion of patients from the patient survey. Although we used the Heckman model to correct for patient selection in our study group, such a procedure would not completely solve the problem of a nonrepresentative patient sample. Therefore, our results need to be interpreted with caution, especially when generalizing. However, there are very little data on the relationship between patient experience and the PCMH, and our approach yields a sample that is larger and more geographically diverse than most other similar studies.
In addition, this is a cross-sectional study and causality cannot be inferred. Although our model controlled for a number of important patient and practice characteristics, the PCMH Index is likely endogenous as there may still be unobserved factors associated with both the PCMH Index and patient experience. For example, if the physicians in a practice are highly motivated to improve patient care because of organizational culture or strong local competition, they may implement more PCMH processes while taking other unobserved actions that improve the care experience. In such a case, the estimated PCMH coefficient in our model would be biased upward.
CONCLUSION
The PCMH has emerged as a prominent approach to improving physician practice and is being adopted, endorsed, and promoted by stakeholders from across the health care landscape (Rittenhouse and Shortell 2009 ; Centers for Medicare and Medicaid Services 2011). In our study, which included a large number of patients and practices but is somewhat limited in its measures of the PCMH and of patient experience, we did not find a significant cross-sectional association between the use of PCMH processes and patient experience. The continued accumulation of evidence related to the possibilities and limitations of the PCMH, how PCMH is measured, and how the impact of PCMH is gauged can provide critical information to health care leaders working to develop more effective ambulatory care delivery systems.
